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COMPLETE SPECIFICATION 
Improvements in or relating to Portable Electric Tools 



I, Friedrich DUSS5 a German citizen, per- 
sonally responsible partner of the firm of 
Friedrich Duss Masohincnfabrik, of 
Neubulachj Distria of Calw, Germany, do 

5 hereby declare die invention, for which 1 pray 
that a patent may be grantol to me, and the 
method by which it is to be pexf ormed to be 
particularly described in and by the following 
statement: — 

10 This invention relates to portable electric 
took and has as its object the provision of a 
portable electric tool whidi will be more effi- 
cient in use than sudh tools cQmnu)nly in use 
hitherto. 

15 The invention provides a portable electric 
tool including a rotary tool-member, an elec- 
tric motor for rotating the tool-member, a 
housing which sunounds ±e motor and a 
rotary vaned member which is adapted to 

20 cause air to flow through the housing to cool 
the motor, wherein ihe vaned member is 
driven by the motor by means of speed-multi- 
plying gearing such that the vaned member is 
given a rotational speed at least equal to the 

25 rocadonal speed of the tod-member. 

The rotation of the vaned member at a 
speed at least equal to the rotational speed of 
the tool-member produces a strong current of 
air through the housing and tbm ensures 

30 thorough cooling of the motor. This enhanced 
cooling effect may niake it possible to operate 
the motor at a considerably higher speed than 
has hitherto been customary or it may on the 
odier hand, facilitate the use, in a tool of a 

35 given size, of a motor which is smaller and 
lighter in weight than would normally have 
been used in such a tool hitherto. 

The invention will now be more fully 
described with reference to the accompanying 

40 drawings in which: — 

Figure 1 is a longimdinal section through 
one form of portable electric tool constructed 
in accordance witik die invendon; 

Figure 2 is a transverse section on the line 

45 A — in Figure 1, and 

Figure 3 is a longitudinal section through 



another form of portable electric tool con- 
structed in accordance with the invention. 

Referring to Figures 1 and 2, a portable elec-- 
trie tool comprises a generally cylindrical 50 
housing 1 which surrounds an electric motor 
M. The end walls 2 and 18 of the housing are 
shaped to provide mountings or hubs 10 and 
10^ in which are mounted bearingsi for the 
rotor shaft 9 of the motor ML Over the wall 2 55 
there is secured a hand-grip 3. The hand-grip 
3 is shaped to provide a space which is suffi- 
ciently large to accommodate a switch for the 
motor when required. Moreover, it has a 
tubular portion for die admission of an elec- 60 
trie supply cable for the motor M, Both the 
wall 2 and the hand-grip 3 are formed with 
inlets 2^ and 3^ respectively by means of which 
air is admitted to die motor housing 1. 

A casing 4 is secured over the wall 18 of tiie 65 
housing ly the casing 4 being formed with a 
mounting 4^ which supports a bearing in which 
is joumalled a spincUe 14. The spindle 14 
carries a rotary tool-member which, in the 
case of the tool shown in the drawing, is a 70 
flexible grinding disc 7. Such a grinding disc 
may be made of perlon or nylon, with par- 
ticles of an abrasive material incorporated 
therein or adhering thereto. The grinding disc 
is preferably designed to be suitable for speeds 75 
of at least SOnn/secs. 

A vaned member or fan 6 is mounted on 
the spindle 14, externally of the housing 1 
and adjacent to the grinding disc 7, and 
rotates with the latter. A shield 5 is secured 80 
to the housing 1 and casing 4 and defines a 
space within which the fen 6 is located, the 
grinding disc 7 also being partly located 
within the space defined by the shield. Wheni 
the tool is in use, the shield 5 bears against the 85 
work. The shield 5 is formed with an open- 
ing which communicates widi an opening 
formed in the housing 1 and thus connects the 
interior of the housing with the space defined 
by the shield. In this way, air exhausted from 90 
the housing 1 by the fan 6 is guided by. the 
shield to flow around the disc 7 and around 
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the work. The spindle 14 is driven by the 
motor M by means of a pair of bevel bears 12, 
13 which provide a speed-multiplying trans- 
mission having a gear ratio 1:3 so that the 
5 fan 6 and the disc 7 rotate together at high 
speed. 

The motor M is preferably of a type pro- 
viding a rotational speed! of about 3000 r.p.ni. 
The rotor shaft 9 of the motor is tubular and 

10 extends partiy inside and partly outside the 
housing 1. The shaft 9 is formed with slots or 
openings 9^ which are located inside the hous- 
ing I and it is also open at one end, this open- 
ing 9" being located outside the housing 1. 

15 The stator winding 8 and core 8' of the 
motor M -are arranged within the housing 1 in 
such a way as to define with the latter a space 
28 of annular cross-section. Thus, when the 
tool is in usC;, the action of the fan 6 draws 

20 ambient air through the openings 3^ into the 
interior of the hand-grip 3 and thence either 
through the openings X and the ^ace 28 to 
cool the stator or through the opemngs 9^ and 
9^^ to cool the rotor. 

25 Referring now to Figure 3, those parts of 
the tool shown therein which correspond to 
parts of the tool shown in Figures 1 and 2 are 
identified by the same rrference numerals as 
the latter. In the tool shown in Figure 3^ the 

30 arrangement is such that cooling air dtawn in 
through openings 23 formed in the housing 
1 passes through the motor housing 1 but does 
not flow around the grinding disc 7 or around 
the work. Instead it is exhausted from the 

35 housing 1 through an opening 21 formed in 
the wall 2 and thence passes through openings 
formed m the hand-grip 3. In order to increase 
the effectiveness of the fan 6, a plate 22 is 
mounted in the internal space of the hand- 

40 grip. 

The rotor shaft 9 of the motor M is 
extended through the wall 2 and carries a gear 
wheel 15 which meshes with a pinion 16 
mounted upon an axle 17 which carries the 

45 fan 6. The gears 15 and 16 preferably have a 
ratio of about 1:4 so that if the rotational 
speed of the rotor shaft 9 is 3000 r.pm the 
fan 6 has a rotational speed of 12000 r.p.nL 
As in the case of the tool shown in Figures 1 

50 and 2^ the disc 7 is mounted on a spindle 14 
which is driven by the motor M by means of 
speed-multiplying gears 12 and 13, having a 
gear-ratio of 1:3. The fan 6 therefore rotates 
at a speed greater than that of the disc 7. The 

55 heat of the motor is tiius dissipated even more 
effectively than in the tool shown in Figures 
1 and 2^ but without any significant increase 
in power consumption. 
Many modifications may be made in the 

60 tools hereinbefore described without depart- 
ing from the scope of the invention as defined 
by the claims. For example^ while in both the 
tools shown in the drawings the fan 6 is con- 
structed and positioned so as to exhaust air 

65 from the housing 1^ it is possible for die fan 



to be constructed and positioned so as to 
force air into the housing. In the case of the 
tool shown in Figures 1 and 2^ this has die 
advantage that the current of air passing does 
not blow swarf about the place of work. In 70 
the tool shown in Figure 3^ since the fan 6 is 
driven by speed-multiplying gearing indepen- 
dentiy of the tool-member 7, the latter can, if 
desired, be driven direcdy from the shaft 9 
without the use of gears 12 and 13. 75 
What I claim is: — 

1. A portable electric tool including a rotary 
tool-member, an electric motor for rotating the 
tool-member, a housing which surrounds the 
motor and a rotary vaned member which is 5J0 
adapted to cause air to flow throug^i the hous- 
ing to cool the motor, wherein the vaned 
member is driven by the motor by means of 
speedrmultiplying gearing such that the vaned 
member is given a rotational speed at least 85 
equal to the rotational speed of the tool- 
men^>er. 

2. A tool as claimed m Qaim 1, wherem the 
vaned member is located externally the 
housing. , • ^ 

3. A tool as claimed in Qaim 2, wherein 
the vaned member is constructed and posi- 
tioned so as to force air into the housing. 

4. A tool as claimed in Claini 2, wherein 

the vaned member is constructed and posi- 95 
tioned so as to exhaust air from the housing. 

5. A tool as daimed in any of the preced- 
ing claims, wherein the tool-member is 
mounted on a spindle whidi is driven from 

the motor by means of a pak of bevel gears 100 
which provide a speed-mulriplymg 
transmission. 

6. A tool as claimed in Claim 5, wherein 
the vaned member is mounted on the said 
spincfie, adjacent to ±e tool-uMnaber, and 105 
rotates with die latter. 

7. A tool as claimed m Claim 5, wherem 
the vaned member is driven from die motor 
by means of a pair of gear wheels which pro- 
vide a speed-multiplying transmission having 110 
a gear ratio at least as great as that of the 
said bevel gears. 

8. A tool as daimed ux Qaim 6, wherein 
a shield is provided which defines a space 
within which the tool-member and the vaned 115 
member are at least partiy located and wherein 

the shield is formed with an opening which 
communicates with an opening formed in the 
housing so as to connect the interior of the 
housing with the space defined by the shidd, 120 
so that air flowing durough the housmg is 
guided by the shidd to flow around the tool- 
member. 

9. A tool as claimed in Qaim 8, wherem 

die shield is adapted to bear against the work. 125 

10. A tool as claimed in any of the preced- 
ing claims wherein the tool-member is an 
abrasive disc. 

11. A tool as claimed in any of the preced- 
ing claims wherein the motor inchiries a 130 
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tubular rotor-shaft whidi extends partly inside 
and partly outside the housing and which is 
formed with at least one opening located 
inside the housing and at least one opening 

S located outside the bousing, the arrangement 
being such that ambient air flows through ±e 
rotor-shaft in order to cool it. 

12. A tool as claimed in any of die preced- 
ing claimsj wherein the motor includes a 

10 stator core and winding whioh are arranged 
within the hoiising in such a way as to define 
with the latter a space of annular cross-section 
and wherein the housing is formed with at 
least one inlet and at least one outlet which 



are so positioned diat air flows through the 15 
annular space so as to cool the stator core and 

winding. 

13. Portable electric tools substantially as 
herein described witih rdcrcnce to Figures 1 
and 2 and Figure 3 of the accompanying 20 
drawings. 

Agents for the Applicant, 
ROSS 

STANLEY, POPPLEWELL3 FRANaS & 
Chartered Patent Agents, 
1% Buckingham Street, Stmd!, 
London, W,C2. 
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I SHEET jffj^ drawing is a reproduction of 
the Original on a reduced; scale. 
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